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OPTICAL DISC SYSTEM USING MULTIPLE 
OPTICAL HEADS FOR ACCESSING 

INFORMATION DATA 

FIELD OF THE INVENTION 

This invention generally relates to disc reading systems, 
and in particular to a disc reading system having multiple 
multiplexed optics sets. 

BACKGROUND OF THE INVENTION 

Compact discs for storing a Wide variety of data types 
(e.g., audio, text, images, etc.) are Well known in the art. As 
used herein, the terms “compact disc” and “disc” are de?ned 
to include all such devices, including but not limited to, 
CD-ROM, WORM, DVD (digital versatile disc), DVD 
RAM, CD-WO (CD-Write Once), CD-R (CD-Recordable) 
etc. Methods and apparatus for efficient access to data stored 
on these discs are a signi?cant factor for consideration in 
vieW of the proliferation of use of these discs for data storage 
in association With computeriZed information that must be 
readily available. 
A system planner must address disc loading and retrieval, 

the provision of drive, data access, support and control 
components, and the interconnection of all elements for 
ef?cient operation. In a conventional system, a control unit 
operates to determine the location of a desired data block 
stored on a given disc. The control unit sends a control signal 
to the drive unit to access the desired data block. In order to 
facilitate data access, the drive unit initially operates to 
rotate the disc, Which may be initially at rest, at a speci?ed 
frequency. The drive unit then moves an optics set along the 
surface of the disc and positions the optics set adjacent the 
lead-in for the particular data block to be read. 

It is common for Table-of-Contents (TOC) data, together 
With data desired to be reproduced, to be stored on a disc. 
The disc system may make use of Table-of-Contents (TOC) 
data stored on a disc to facilitate generating the control 
signal. The control unit directs the drive unit, via the control 
signal, to position the optics set to selectively access desired 
data. The TOC information contains various inherent data 
relative to the information recorded on the disc, such as the 
number of data blocks recorded on the disc, and the relative 
siZe of each data block, the positional address of each data 
block, for example. Thus, TOC data is useful for facilitating 
ef?cient access to desired data blocks. OtherWise, for 
example, in order for the controller to determine Where data 
blocks are located, the entire disc Would have to be read. 

The time associated With causing the disc to begin rotat 
ing until the speci?ed frequency of rotation is achieved (i.e., 
spin-up time) substantially sloWs access to the desired data. 
In addition, the time associated With properly positioning the 
optics set adjacent desired data on the disc consequently 
sloWs access to the desired data. 

Furthermore, a sequence of data blocks may be stored at 
various portions of a disc. Thus, a desired data block may be 
located at one portion of the disc, the subsequently desired 
data block may be located at another portion, and so forth. 
Thus, the cumulative time associated for properly position 
ing and repositioning the optics set adjacent desired data 
blocks substantially sloWs data access. 
A disc system may be con?gured With multiple disc 

drives. In such a con?guration, a control unit operates to 
determine the location of a desired data block stored on a 
given disc, and thereby determines the location of the given 
disc and the associated disc drive unit. The control unit sends 
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2 
a control signal to the speci?ed drive unit to access the 
desired data block. The drive unit must initially cause the 
disc to begin rotating to facilitate data access (Where the disc 
is not already rotating). The drive unit then moves the optics 
sets along the surface of the disc and positions them adjacent 
the lead-in for the data block to be read. 
The time associated With causing the disc to begin rotat 

ing until the speci?ed frequency of rotation is achieved and 
the time associated With properly positioning the disc drive 
optics set, consequently sloWs access to the desired data. 
Furthermore, Where the subsequently desired data is con 
tained on another disc, and therefore at another disc drive, 
the time associated With spin-up and optics set positioning to 
facilitate the reading of the subsequent data block, further 
adds to the data access time lag. 

Presently, discs may be produced With data stored on both 
sides (i.e., tWo-sided discs). Conventional systems, hoWever, 
are not equipped to access data from both sides of a disc, 
Without having to turn over the disc. The requirement of 
having to turn over a disc, necessarily involves a device to 
turn over the disc or the user must manually intervene. In 
either event, there is a substantial time lag involved. 

It is therefore evident that there exists a need in the art for 
a disc optics system Which mitigates time lags associated 
With recogniZing and accessing data stored on discs. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, a disc optics 
system for accessing data from one side of a disc is provided 
With a plurality of optics sets. The optics sets are formed to 
access data from a disc in response to a control signal and 
generate a data signal representative of accessed data. The 
optics sets are positioned at radially variable portions of one 
side of a disc. The disc optics system is further provided With 
a multiplexer. The multiplexer is formed to receive data 
signals from the plurality of optics sets and to selectively 
output a single data signal in response to a selection signal. 
The disc optics system is further provided With a controller. 
The controller is formed to output a control signal to the 
plurality of optics sets for selectively accessing data from 
the disc and cause the multiplexer to selectively output a 
single data signal. 

In other embodiments of the present invention, in addition 
to having more than one optics set on one side of a disc, the 
disc optics system may be con?gured With optics sets 
positioned on each side of a given disc and adjacent multiple 
discs, and combinations thereof. 

In addition, in the disc optics system of the present 
invention it is preferred that there is provided a memory 
buffer Which is in electronic communication With and dis 
posed betWeen the plurality of optics sets and the multi 
plexer. The memory buffer has sufficient capacity to facili 
tate sequencing of the multiplexer output data signal. 
Where the disc optics system of the present invention is 

operated With a disc Which contains Table-of-Contents data, 
the controller is preferably formed to receive such Table 
of-Contents data. Further, the controller is formed to corre 
late respective ones of the plurality of optics sets to physical 
disc locations of desired data according to the Table-of 
Contents data. The controller is formed to output a control 
signal to respective ones of the plurality of optics sets 
according to the correlation. 
The present invention represents a substantial advance in 

the art by facilitating the mitigation of time lags associated 
With data recognition and access. Where a plurality of optics 
sets facilitates data access from one side of a disc, the time 
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lag associated With initially positioning and subsequently 
repositioning the optics set adjacent desired data is substan 
tially reduced. 

In addition, in the embodiment of the present invention 
Which is used in conjunction With tWo-sided discs, the time 
lag associated With having to turn over a disc and subse 
quently spin-up and reposition the optics set adjacent sub 
sequently desired data is substantially mitigated. Through 
the utiliZation of multiplexed optics sets on each side of a 
disc, upon completion of reading and outputting data from 
a ?rst side of a disc, because the disc is already rotating at 
the speci?ed frequency, data from the second side of the disc 
may be simultaneously accessed and sent to the multiplexer. 
This con?guration, avoids the task of having to turn over the 
disc, as encountered With conventional systems. Similarly, 
the task of having to spin-up the disc is avoided. In addition, 
While data is being accessed from one side of the disc, the 
optics set on the other side could be positioned, begin 
accessing data and sending the data to the multiplexer. Upon 
completion of outputting the initial data the ?rst side of the 
disc the multiplexer could then rapidly sWitch to being 
outputting data from the other side of the disc. Thus, the time 
lag associated With repositioning the optics set on the second 
side of the disc is substantially mitigated. 

Furthermore, Where the present invention is utiliZed With 
more than one disc, the multiplexer facilitates that rapid 
selective output of data from any of the discs. 

In addition, in the preferred embodiment of the present 
invention, a memory buffer is used in conjunction With the 
multiplexer. The memory buffer facilitates sequencing of the 
multiplexer output data signal. It is contemplated that the 
controller may manipulate the accessing and sending of 
data. The sequence of such data accessing may not be based 
upon the ultimate desired output sequence from the multi 
plexer. For example, the sequence for accessing the data 
may be determined by time ef?cient considerations. The 
memory buffer facilitates the ability of the multiplexer to 
selectively access the buffered data to sequence the data for 
output. Thus, the memory buffer aids in the mitigation of 
positioning time lags associated With the optics sets and 
therefore aids in the mitigation of those de?ciencies asso 
ciated With the prior art optics systems. 

In addition, the preferred embodiment of the present 
invention incorporates the utiliZation of Table-of-Contents 
data, in order to facilitate ef?cient data accessing sequences 
to further mitigate time lags associated With positioning and 
repositioning the optics sets. 

Accordingly, based upon the forgoing, the present inven 
tion represents an advance in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An illustrative and presently preferred embodiment of the 
invention is shoWn in the accompanying draWings in Which: 

FIG. 1 schematically illustrates a disc optics system of the 
present invention; and 

FIGS. 2a and 2b schematically illustrate other embodi 
ments of the disc optics system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring noW to the draWings Wherein in the shoWings 
are for purposes of illustrating a preferred embodiment of 
the present invention only, and not for purposes of limiting 
the same, FIG. 1 schematically illustrates a disc optics 
system 10 for accessing data from one side of a disc 12 is 
provided With a plurality of optics sets 14. As depicted, 
individual optics sets are indicated 14a—d. The optics sets 
are formed to accessed data from a disc 12 in response to a 
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4 
control signal and generate a data signal representative of 
accessed data. The optics sets 14 are controllably positioned 
at radially variable portions of one side of a disc 12. It is 
contemplated that a method and apparatus are chosen from 
those Well knoWn to those of one of ordinary skill in the art 
to facilitate the responsive movement and positioning of the 
optics sets 14. 
The disc optics system is further provided With a multi 

plexer 16. The multiplexer 16 is in electronic communica 
tion With the plurality of optics sets 14. The multiplexer 16 
is formed to receive data signals from the plurality of optics 
sets 14 and to selectively output a single data signal in 
response to a selection signal. 

The disc optics system 10 is further provided With a 
controller 18 Which is in electrical communication With the 
plurality of optics sets 14 and the multiplexer 16. The 
controller 18 is formed to output a control signal to the 
plurality of optics sets 14 for selectively accessing data from 
the disc 12 and formed to output a selection signal to the 
multiplexer 16 for causing the multiplexer 16 to selectively 
output a single data signal. 

Thus, by having multiple optics sets available for control 
by the controller 18, the controller 18 may choose a par 
ticular optics set (e.g., optics set 14a) to read a particular 
data block. In practice, Where subsequently desired data is 
located in a separate data block on another portion of the 
disc 12, the controller 18 can choose and assign, via a 
control signal, another one of the optics sets 14 (e.g., optics 
set 14b) to the subsequently desired data block. This Would 
be true of other subsequently desired data blocks as Well. 
Thus, While optics set 14a is accessing its assigned data 
block, optics set 14b can be positioned and begin accessing 
its assigned data block. The multiplexer 18 receives the 
accessed data from optics sets 14a and 14b. The multiplexer 
18 Would output the data from its assigned data block. Upon 
completion, the multiplexer 18 Would rapidly sWitch to 
outputting the data accessed from optics set 14b. Thus, the 
multiplexer 18 facilitates mitigation of optics set reposition 
ing time lag (e.g., the time betWeen completion of a single 
optics set outputting data from optics set 14a and the optics 
set having to be repositioned to output data from optics set 
14b). 

In another embodiment of the present invention, as sche 
matically illustrated in FIG. 2a, the disc optics system 10 
may be con?gured With optics sets positioned on each side 
of a given disc 12. Through the utiliZation of multiplexed 
optics sets 14 on each side of a disc 12, upon completion of 
reading and outputting data from a ?rst side of a disc, 
because the disc 12 is already rotating at the speci?ed 
frequency, data from the second side of the disc may be 
simultaneously accessed and sent to the multiplexer 18. 

In another embodiment of the present invention, as sche 
matically illustrated in FIG. 2b, the disc optics system 10 
may be con?gured With optics sets positioned adjacent 
multiple discs (indicated as 12a—c). Thus, the multiplexer 18 
facilitates that rapid selective output of data from any of the 
discs 12a—c. 

In addition, the present invention contemplates that mul 
tiple optics sets may be con?gured on a given side of a disc 
as Well as on both sides of a given disc. (an example of such 
tWo-sided discs is symbolically depicted in FIG. 2a) 

In the preferred embodiment, the optics system 10 is 
provided With a memory buffer 20 Which is in electronic 
communication With and disposed betWeen the plurality of 
optics sets 14 and the multiplexer 16. The memory buffer 20 
has sufficient capacity to facilitate sequencing of the multi 
plexer output data signal. 

It is contemplated that the controller 18 may manipulate 
the accessing and sending of data. The sequence of such data 
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accessing may not be based upon the ultimate desired output 
sequence from the multiplexer 18. For example, the 
sequence for accessing the data may be determined by time 
ef?cient various block of data could be access. The memory 
buffer 20 facilitates the ability of the multiplexer 18 to 
selectively access buffered data to sequence the data for 
output. Thus, the memory buffer 20 aids in the mitigation of 
positioning time lags associated With the optics sets 14. 
Where the disc optics system of the present invention is 

operated With a disc 12 Which contains Table-of-Contents 
data, the controller 18 is preferably formed to receive such 
Table-of-Contents data. Further, the controller 18 is adapted 
to correlate respective ones of the plurality of optics sets 14 
to physical disc locations of desired data according to the 
Table-of-Contents data. The controller 18 is formed to 
output a control signal to respective ones of the plurality of 
optics sets 14 according to the correlation. Thus, the pre 
ferred embodiment of the present invention incorporates the 
utiliZation of Table-of-Contents data, in order to facilitate 
efficient data accessing sequences to further mitigate time 
lags associated With positioning and repositioning the optics 
sets 14. 

Additional modi?cations and improvements of the 
present invention may also be apparent to those of ordinary 
skill in the art. Thus, the particular combination of parts 
described and illustrated herein is intended to represent only 
one embodiment of the present invention, and is not 
intended to serve as limitations of alternative devices Within 
the spirit and scope of the invention. 
What is claimed is: 
1. A disc optics system for accessing data from one side 

of a disc, the disc containing Table-of-Contents data, the disc 
optics system comprising: 

a plurality of optics sets, formed to access data from a disc 
in response to a control signal and generate a data 
signal representative of accessed data, controllably 
positioned at radially variable portions of one side of a 
disc; 

a multiplexer, formed to receive data signals from the 
plurality of optics sets, and to selectively output a 
single data signal in response to a selection signal; and 

a controller, formed to receive Table-of-Contents data, 
formed to correlate respective ones of the plurality of 
optics sets to physical disc locations of desired data 
according to the Table-of-Contents data, formed to 
provide an output control signal to respective ones of 
the plurality of optics sets according to the correlation 
for selectively accessing data from the disc and for 
causing the multiplexer to selectively output a single 
data signal. 

2. Adisc optics system for accessing data from both sides 
of a disc, the disc containing Table-of-Contents data, the disc 
optics system comprising: 

a plurality of optics sets, formed to access data from a disc 
in response to a control signal and generate a data 
signal representative of accessed data, at least one of 
the plurality of optics sets controllably positioned on 
each side of the disc; 

a multiplexer, formed to receive data signals from the 
plurality of optics sets, and to selectively output a 
single data signal in response to a selection signal; and 

a controller, formed to receive Table-of-Contents data, 
formed to correlate respective ones of the plurality of 
optics sets to physical disc locations of desired data 
according to the Table-of-Contents data, formed to 
provide an output control signal to respective ones of 
the plurality of optics sets according to the correlation 
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for selectively accessing data from the disc and for 
causing the multiplexer to selectively output a single 
data signal. 

3. A disc optics system for accessing data from a plurality 
of discs, the discs containing Table-of-Contents data, the 
disc optics system comprising: 

a plurality of optics sets, formed to access data from a disc 
in response to a control signal, and generate a data 
signal representative of accessed data, controllably 
positioned adjacent a corresponding plurality of discs; 

a multiplexer, formed to receive data signals from the 
plurality of optics sets, and to selectively output a 
single data signal in response to a selection signal; and 

a controller, formed to receive Table-of-Contents data, 
formed to correlate respective ones of the plurality of 
optics sets to physical disc locations of desired data 
according to the Table-of-Contents data, formed to 
provide an output control signal to respective ones of 
the plurality of optics sets according to the correlation 
for selectively accessing data from the disc and for 
causing the multiplexer to selectively output a single 
data signal. 

4. A disc optics system for accessing data from multiple 
tWo-sided discs, the discs containing Table-of-Contents data, 
the disc optics system comprising: 

a plurality of optics sets, formed to access data from a disc 
in response to a control signal and generate a data 
signal representative of accessed data, at least one of 
the plurality of optics sets controllably positioned on 
each side of more than one disc; 

a multiplexer, formed to receive data signals from the 
plurality of optics sets, and to selectively output a 
single data signal in response to a selection signal; and 

a controller, formed to receive Table-of-Contents data, 
formed to correlate respective ones of the plurality of 
optics sets to physical disc locations of desired data 
according to the Table-of-Contents data, formed to 
provide an output control signal to respective ones of 
the plurality of optics sets according to the correlation 
for selectively accessing data from the disc and for 
causing the multiplexer to selectively output a single 
data signal. 

5. The disc optics system of claim 1 further comprising a 
memory buffer, in electronic communication With and dis 
posed betWeen the plurality of optics sets and the 
multiplexer, having sufficient capacity to facilitate sequenc 
ing of the multiplexer output data signal. 

6. The disc optics system of claim 2 further comprising a 
memory buffer, in electronic communication With and dis 
posed betWeen the plurality of optics sets and the 
multiplexer, having sufficient capacity to facilitate sequenc 
ing of the multiplexer output data signal. 

7. The disc optics system of claim 3 further comprising a 
memory buffer, in electronic communication With and dis 
posed betWeen the plurality of optics sets and the 
multiplexer, having sufficient capacity to facilitate sequenc 
ing of the multiplexer output data signal. 

8. The disc optics system of claim 4 Wherein more than 
one of the plurality of optics sets being positioned at radially 
variable portions of one side of one of the discs. 

9. The disc optics system of claim 4 further comprising a 
memory buffer, in electronic communication With and dis 
posed betWeen the plurality of optics sets and the 
multiplexer, having sufficient capacity to facilitate sequenc 
ing of the multiplexer output data signal. 

* * * * * 


